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Abstract

At present, engineering education professional certification is being recog-
nized by more and more colleges and universities. Engineering education
professional certification is oriented by ability training, and puts forward spe-
cific reform requirements for all aspects of the talent training system. This
paper takes the digital image processing course as an example and discusses
the teaching reform under the talent training system of engineering education
professional certification talents. In this paper, from the formulation of digital
image processing curriculum objectives, the setting of teaching content, pro-
cedural assessment method, the design of online hybrid teaching mode, etc.,
and the three core concepts of engineering education professional certifica-
tion to the application of the digital image processing teaching reform, prac-
tice has proved that after a series of teaching reform, the teaching effect has
been greatly improved.
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1. Introduction

At present, engineering education professional certification has been recognized
by more and more colleges and universities. The certification of engineering
education is oriented by ability training, and puts forward specific reform re-
quirements for the talent training system from seven aspects: students, training
objectives, graduation requirements, continuous improvement, curriculum sys-

tem, teaching staff and support conditions (Cui, Zou, Wang, Tang, & Xia, 2020).
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More and more experts and scholars focus on education reform under the back-
ground of certification of engineering education. For example, Xu et al. pro-
posed to build the “innovative” talent training system composed of the target
concept system, the training implementation system, the training support sys-
tem and the continuous improvement system (Xu, Zhao, Zhou, & Li, 2020).
Zhang et al. opined that it is necessary to make reform of traditional education
mode and improve the carrier support and target acquisition taking the Out-
comes-based Education (OBE) as guide, the innovation ability cultivation as ob-
jective, to provide effective guarantee for cultivation of the top-notch talents
(Zhang, Ma, & Song, 2017). In document, the author discussed the practical
teaching system of computer science and technology based on output orienta-
tion (Wu, Fei, Yao, Zhu, & Dong 2021), e.g. the reforms on the theoretical cur-
riculum system, practical teaching system, innovation and entrepreneurship
education system, and so on.

Generally speaking, the reform of the curriculum system is an important part
of the reform of the talent training system. On the one hand, the reform of the
curriculum system includes the innovation of the overall framework of the pro-
fessional curriculum system, and on the other hand, the reform of the curricu-
lum objectives, curriculum content, teaching mode and assessment mode of each
course. This paper takes the digital image training course of digital media tech-
nology majors as an example to discuss the teaching reform under the certifica-
tion talent training system of engineering education majors.

Digital image processing is a professional basic course in digital media tech-
nology in our school. This course takes “virtue” as the ideological and political
line of the course (Zhang, 2021). To cultivate students’ professional learning in-
terest and love science, have the courage to explore, positive innovation, prag-
matic scientific view and outlook on life, make students system to understand
the basic concept of digital image, the principle of digital image formation, mas-
ter the theoretical basis and technical methods of digital image processing, for
the future can be engaged in the digital image processing research and technical
method application work to master the necessary basic knowledge (The New
Generation of Artificial Intelligence Development Plan, 2018). Since 2015, the
State Council, the National Development and Reform Commission and the
Ministry of Industry and Information Technology have issued the National
Strategic Emerging Industries Development Plan during the 13th Five-Year Plan
and the New-Year Artificial Intelligence Development Plan (Liu & Zhang, 2020).
The document puts forward higher and more urgent requirements for the train-
ing of information professionals, including digital media technology and its
crossover fields. Digital image processing technology combined with ideological
and political courses can help students establish the feelings and national pride
that they love the motherland and their hometown. It can also combine the spe-
cific application of the corresponding application cases, so that students can
clearly and intuitively grasp the basic ideas and implementation methods of the
algorithm, stimulate students’ interest in learning, and establish a positive
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learning attitude (Hu, 2020).

2. Research Method

This paper mainly uses three educational science research methods: literature
research method, comparative research method and case analysis method.

Literature research method: by collecting, screening and summarizing works,
papers, government documents and Internet materials related to the professional
certification of engineering education, this paper combs the documents with
historical value and reference value, and summarizes the experience and enligh-
tenment that can be used for reference in the professional certification of higher
engineering education on the basis of understanding, thinking and comparative
analysis of previous research results, In order to support the construction of ap-
plication-oriented talent training system in this paper.

Comparative research method: as for the professional certification of higher
engineering education, foreign research is earlier. Studying the development trend
of foreign engineering education certification is beneficial to promote the reform
of Engineering Education in China, integrate its advanced ideas and implemen-
tation points into the process of applied talent training, and provide a new way
of thinking for the construction of Applied Talent Training System in China.

Case analysis method: Based on the analysis of the certification concept of en-
gineering education specialty, this paper selects the digital image processing
course of digital media technology specialty in our university as an example to
provide a practical reference for the optimization of the training objectives and

graduation requirements of applied talents.

3. Analysis of the Problems in the Teaching Process of
Digital Image Processing

At present, there are many problems in the teaching of digital image processing.

In this section, we focus on the following three issues.

3.1. Involved in Many Basic Courses, Strong Practical

Digital image processing involves the content of multiple basic courses. For ex-
ample, when teaching image coding, the knowledge about source information
entropy involves information theory; the histogram of the image involves the
theory of statistics; image segmentation, image enhancement, and image regis-
tration involves theoretical knowledge of partial differential equation, optimiza-
tion theory, and so on; image recovery, edge detection need filter theory, similar
examples vary. Therefore, digital image processing technology is actually a large
synthesis of various theories in many engineering fields.

In addition, considering the characteristics of large digital image data, digital
image processing technology in the course can only rely on computer program-
ming, so the characteristics of the course, also make the implementation of the

algorithm is basically in accordance with the teacher’s example code of gourd,
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limit the students’ innovation. When engineering problems change, students of-
ten do not know how to analyze and solve problems, which is also caused by the
lack of theoretical knowledge mastery that cannot be converted into practical

ability.

3.2. The Teaching Content Is Too Traditional and Not Deep
Enough

The teaching content of digital image processing technology mainly includes:

(1) Digital image processing foundation. For example, the basic concept of the
digital image digitization, the basic concept of the digital image, the file format
of the digital image, the histogram.

(2) The image transformation. Such as the Fourier transform of the image, the
wavelet transform, the discrete cosine transform.

(3) Photographic enhancement. Such as image enhancement point operation,
spatial domain smoothing, spatial domain sharpening, frequency domain en-
hancement, color enhancement technology.

(4) Image recovery. For example, the mathematical model of image degrada-
tion, unconstrained recovery, inverse filtering, and Wiener filter.

(5) Image encoding and compression. It includes Hoffman coding, arithmetic
coding, Feno-Xianon coding, linear and non-nonlinear prediction algorithms.

(6) Image segmentation. Includes edge detection operator, edge tracking algo-
rithm, area segmentation, area growth, division and merging method;

(7) Binary image processing and shape analysis. Mainly includes morphologi-
cal theory and application, image texture description. On the one hand, these
knowledge points are not very correlated, and even many parts of the teaching
content is independent of each other, making it difficult for students to form an
overall cognition of the course content. On the other hand, this teaching content
is too boring and makes students lose interest in learning. These two reasons ul-
timately make it difficult for students to form a knowledge system of the learning
content, and lack a deep understanding of the learning content of this course.

3.3. Teaching Models and Teaching Methods Lack of Innovation

At present, the teaching method of digital image processing technology is similar
to most professional courses majoring in digital media technology, and it adopts
the mode of teaching first and then on-computer practice. Although more and
more attention is paid to the teaching links of the computer practice, the practice
links are highly similar to each course. For example, before class, the teacher
pays attention to check the students’ preview, and then explain the computer
tasks one by one according to the teaching content of the theory class, and de-
tailed clarify the basic principles, basic steps, matters needing attention, submit-
ted document requirements of the computer content and so on. Finally, students
can carry out various operations according to the on-up task book, and they do
not need to think in detail about the various details of the code implementation.
Although to this extent, students can understand and become familiar with the
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execution steps and process of code, in fact, students lack deep thinking, the
content of the teacher only stay in simple memory, and cannot form a deep un-
derstanding. This has great limitations to the cultivation of students’ hands-on
ability, logical thinking ability, innovation ability, and even to the ability to solve

complex engineering problems.

4. Teaching Reform Combined with the Concept of
Engineering Education Professional Certification

In view of the problems pointed out in the third part, we put forward a series of
reform measures from the perspective of mutual education professional certifi-
cation, curriculum objectives, teaching contents, assessment methods and teaching

modes.

4.1. The Concept of Engineering Education Professional
Certification

Engineering education major certification adheres to the three concepts of “stu-
dent-centered”, “output-oriented” and “continuous improvement” as the core.
Student-centered does not mean that teaching activities are dominated by stu-
dent will; no longer by a part of excellent students. Instead, the teaching objectives,
teaching content, teaching mode, assessment methods and so on are centered
around the students “ability training, so that the students can become the main
body of teaching activities, so that the students” brain turn up, “learn” up, in-
stead of blindly “listening” to the teacher under the traditional teaching concept.
Traditional teaching is curriculum course oriented, teachers can finish class,
and students can complete the assessment (Zeng, 2021). And the output orienta-
tion means that all the teaching activities of the course must play a role in culti-
vating the students’ ability. In the face of the demand of talent ability, all parties
of the society and the market determine the positioning of the school. The posi-
tioning of the school determines the training goal of the major, and then deter-
mines the graduation requirements, curriculum system, curriculum objectives,
the design of teaching activities and so on. At the same time, the market should
make evaluation feedback on talents, and students should make evaluation
feedback on the talent training program, so as to make timely improvement.
Teaching activities need to be evaluated with continuous improvement ac-
cording to the actual situation, such as students’ learning situation, the achieve-
ment of the last students and so on (Zhang, Wu, Shen, & Shen, 2020). This re-
quires us to develop a normal evaluation mechanism, and the purpose of the
evaluation is to improve. In the traditional teaching activities, the teachers” im-
provement of the teaching activities is more based on their own subjective judg-

ment.

4.2. The Teaching Reform Practice of Digital Image Technology

1) Program objective
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The training objectives of this major are: the all-round development of moral-
ity, intelligence, body, beauty and labor, With solid basic knowledge, basic skills
and technological innovation ability in digital media technology related fields,
With a sound personality, ideals and beliefs, social responsibility and interna-
tional vision, Ability to adapt to the future career and social development, Can
be in software companies, audio and video entertainment product development
and production companies, game animation companies, advertising production
companies, web portal sites and other IT related fields, Engaged in digital media
development, multimedia design and production, game design and develop-
ment, computer art design, computer animation design and production, Web
design and website maintenance, information services, and digital media man-
agement, They can also be apply-oriented senior specialized personnel engaged
in computer maintenance, software design, development and teaching in various
administrative organs and public institutions.

2) Content of courses

Combined with basic requirements of values establishment and people culti-
vation, digital media technology professional digital image processing course in
China’s first lunar rover “jade rabbit” as the prototype, to require students to de-
sign their own lunar rover visual system as the main line will image prepro-
cessing, image feature detection, image segmentation, image registration, image
compression coding, artificial intelligence and other content runs together. First,
students can have a holistic and systematic understanding of various image
processing algorithms in the process of learning digital image processing tech-
nology, For example, what are the advantages and disadvantages of how various
algorithms are algorithms, And can be according to the actual working envi-
ronment of the rover to be various programs analysis, compare and comprehen-
sive; next, The various basic algorithms taught in the course do not meet the ac-
tual requirements, Students are required to be able to seek alternative algorithms
by consulting the relevant literature, Or that the algorithms are known to make
appropriate improvements; once more, The parts of the rover visual system do
not work independently, Students need to consider the mutual coordination
between the various components of the system, Build a reliable lunar rover vi-
sion system; last, Through the rover vision system can expose students to cur-
rent cutting-edge image processing technologies, Stimulate students’ interest in
learning science and technology and their patriotic feelings, Cultivate students to
keep pace with The Times, have the courage to explore the scientific spirit, the
learning spirit of hard study, Make the students have the scientific research con-
cept of teamwork.

3) Evaluation mode

The assessment of digital image processing technology focuses on cultivating
students’ independent learning ability, project development ability and prob-
lem-solving ability, as well as unremitting exploration, pragmatic character and

scientific view and teamwork spirit. The assessment method adopts: a) Process
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evaluation. Mainly includes classroom problem discussion, experimental report,
online testing. The classroom problem discussion mainly discusses the common
problems encountered by students in the design of the lunar rover system. The
group students each take their own job to consult the information before class,
and give their own plan according to the results of the research. During the dis-
cussion, all students discussed each group of plans; the teacher gave comments
and scored. b) Final assessment. Students demonstrate and defend the respective
complete lunar rover visual system in group form, and get the corresponding
results. The final score of each student is: performance evaluation*50% + final
evaluation*50%.

4) Model of instruction

Since the epidemic, online teaching has become an important teaching means
in daily teaching practice. The digital image processing technology course in this
major has also accumulated rich online teaching experience during the epidem-
ic. In general, we currently adopt online + offline hybrid teaching mode. Online
teaching adopts the cloud class platform, and teachers release teaching videos
online, mainly about the basic theories and basic methods of digital image
processing, and throwing questions for students to think and discuss. In addi-
tion, do online tests when appropriate. Offline teaching mainly adopts the mode
of flipped classroom, which requires students to analyze and describe the prob-
lems arising in the online teaching process, and give their own opinions for eve-
ryone to discuss. At the same time, teachers can make detailed explanations and
comments on the difficulties and focus in the teaching content. Through the
mode of online + offline teaching, students become the main body of teaching
activities, and cultivate their ability to analyze complex engineering problems

and solve complex engineering problems.

5. Conclusion

The course of digital image processing technology has achieved good teaching
results through the reform of course objectives, course contents, assessment
methods and teaching modes. For example, in the teaching of the last academic
year, among the three curriculum objectives of this course, the achievement of
Curriculum Objectives is good, mainly because the absolute value of each curri-
culum objective is high in the usual performance and final examination, which
reflects that the students have a good learning attitude in the learning process,
good attendance in class and examination, and have actively completed the learn-
ing tasks assigned by the teachers, Good results have also been achieved in the
final examination, but the scoring results are not sufficiently differentiated. It
should be considered to gradually increase the assessment differentiation in fu-

ture courses to assess students’ ability to solve complex engineering problems.
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